The Effect of bed friction on the performance of fixed bed tidal models of estuaries & model testing of a strom-water overflow channel by Senarath, D.C.H.
  
THE EFFECT OF BED FRICTION ON THE 
PERFORMANCE OF FIXED BED TIDAL MODELS OF 
ESTUARIES AND MODEL TESTING OF A STORM-
WATER OVERFLOW CHANNEL 
 
 
 
 
 
The thesis submitted to 
The Department Of Civil And Structural Engineering 
of 
The University Of Sheffield 
for the degree of 
Master of Engineering 
by 
Don Charles Henry Senarath 
B. Sc , Eng. 
 
 
 
 
 
 
1971 
 
90030 
 
 
  
Abstract 
 
This report describes an investigation that was conducted on a fixed bed hydraulic 
model of the Solway Firth. The aim of the investigation was to study the manner in 
which the roughness of the bed of model influences the performance of the model 
regarding tidal levels and tidal velocities. 
 
Models of estuaries are usually constructed to a distorted scale and it is not possible 
to derive theoretically, the correct magnitude of bed roughness necessary in order to 
obtain dynamic similarity. In this investigation, it was intended to study the extent to 
which the tidal velocities and elevations depend on bed friction and also explore the 
possibility of ascertaining what magnitude of bed roughness of model would produce 
dynamic similarity between a given model and prototype. 
 
The method adopted in this investigation was to Produce roughness’s of known 
magnitude on the bed of the model and study the  performance of the model under 
these roughnesses. Bed roughness was produced by fixing hemispherical cement 
blocks on the bed of the model according to predetermined patterns. By means of a 
series of tests in a rectangular flume under uniform flow conditions, the patterns 
required to produce the desired magnitudes of roughness were determined. Tidal 
velocities and Elevations were observed at seven points of the model for three 
different roughnesses of the bed. 
 
A theoretical analysis of the flow in the model was also carried out taking into 
account, the bed roughness. As a result of this analysis it was found possible to 
Represent the flow in the model by means of a mathematical Equation adapted to a 
computer program. The results of this Mathematical analysis showed agreement with 
the observation made. This agreement failed in certain parts of the Model which 
remained dry during a certain period of the Tidal cycle causing discontinuity of the 
water level as a function of time. 
 
  
Although it is not possible to calculate the Correct magnitude of bed roughness for 
the model, it has Been found possible with the above theoretical analysis of Flow in 
the model, to select a suitable magnitude of bed roughness which produces the 
desired behaviour of the model as regards tidal levels~ However, it has not been 
possible in this investigation to verify the accuracy of the representation of tidal 
velocities in the mathematical treatment owing to the difficulty of measuring the 
mean tidal velocities, since in most regions of the model, the depths of flow were 
insufficient for accurate velocity measurement. 
 
In the range of bed roughnesses employed in This investigation, it has been found 
that the effect of Bed roughness on-the tidal elevations is comparatively Less 
significant than its effect on tidal velocities. 
